A rat model for stable chronic obstructive pulmonary disease induced by cigarette smoke inhalation and repetitive bacterial infection.
To develop a stable chronic obstructive pulmonary disease (COPD) model in rats. Sprague-Dawley rats were treated with cigarette-smoke inhalation (CSI) for 12 weeks, repetitive bacterial infection (RBI) for 8 weeks, or the combination of the two (CCR) for 12 weeks and followed up for the additional 20 weeks. Tidal volume (V(T)), peak expiratory flow (PEF) and 50% V(T) expiratory flow (EF(50)), histological changes in the lungs, and levels of the cytokines tumor necrosis factor (TNF)-α, interleukin (IL)-8, and IL-10 in serum and bronchial alveolar lavage fluid (BALF) were examined at intervals during the 32 week study period. The right ventricular hypertrophy index (RVHI) was also determined at the same times. V(T), PEF, and EF(50) were decreased in rats with COPD compared to the control. The expression of TNF-α, IL-8 and IL-10 increased in both serum and BALF with a similar trend. Bronchiole and arteriole wall thickness and the degree of bronchiole stenosis and alveolar size increased in COPD rats. RVHI was reduced gradually following the treatment. All of these changes were more pronounced in the CCR-treatment group than in the other groups. Our results have shown that CSI or RBI alone can induce COPD in rats, but that the combination of CSI with RBI induces a stable COPD that has more similarity to complications seen in patients with COPD. This combination may therefore provide a more appropriate model for study of human COPD.